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Abstract 
In recent years, the economy of Tangshan achieved rapid growth, yet, the environment was polluted in greater degree. 
Based on Environment Kuznets Curve (EKC) theory, according to environmental quality in Tangshan and the 
statistics of GDP per capita from 2000 to 2009, environmental econometric model was built, and the coordination 
development of environmental pollution and economic growth were studied. The results show there is no obvious 
EKC relationship between other environmental indicators and GDP per capita of Tangshan besides industrial dark 
matter emission. The emissions of industrial waste water and industrial solid waste will continue to rise. 
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1. Main text  
The development process of countries in the world showed a country's economic growth not only need 
natural resources as a platform, but also need the support of environmental capacity. To  study the 
relationship between economic growth and environmental pollution, the proposed and positive 
Environmental Kuznets Curve is most representative. In the early 1990s’, Grossman and Krueger and 
Shafik and Bandyopay, under the summarized empirical data, made the inverted U-shaped relationship 
between economic growth and environmental quality, and proposed the hypothesis of Environment 
Kuznets Curve (EKC) [1]-[2]. 
EKC hypothesis attempts to explain a country's overall environmental quality or pollution would be 
improved after deteriorat ion with the strength of economic growth and the accumulat ion of economy  
without some of the environmental policy intervention. In the two-dimensional flat space, environmental 
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degradation is the vertical axis  and income per capita is the horizontal axis, then this hypothesis is the 
inverted U-shaped, as shown in Figure 1. The phenomenon is attributed to the following: (1) the richer 
people are, the higher the quality requirements on the environment. (2) The more  wealthy people, the 
more ab ility to reduce the extent of environmental degradation. (3) Economic growth is conducive to the 
economic structure transformation to clean-type production. (4) Economic growth could accelerate to 
reduce environmental pollution intensity [3]-[4]. 
 
As a heavy industrial base, industry plays an important role 
in Tangshan’s economic development. Industrial pollution is 
the main cause of environmental pollution in Tangshan. GDP 
per capita and the related environmental pollution indicators 
and data in Tangshan are selected from 2000 to 2009.  Based 
on the analysis of the correlation of environmental pollution 
indicators and GDP per capita, indicators used to estimate the 
EKC are determined, and the characteristics of EKC in  
Tangshan are exp lored further, indicating the conditions of 
industrial pollution in Tangshan. All these could provide 
theoretical support and decision-making  to promote the 
harmonious development of economy and environment. 
 
Fig.1 Environment Kuznets Curve 
2. Experimental details 
2.1. Selection of indicators  
A typical selection of environmental indicators is the key econometric model to study the relationship 
between economic growth and environmental pollution. According to Statistical Yearbook, the pollution 
emissions indicators, reflecting the state of environmental pollution, are: industrial waste water discharge, 
industrial waste gas emission, SO2  emission, industrial dust matter emission, industrial dark matter 
emission, industrial solid waste produce, and industrial solid waste emissions discharge. Whether the 
indicators can be used as environmental indicators need to pass the relevant test. The correlation of GDP 
per capita and each  index are analyzed in Tangshan from 2000 to 2009 with Excel software and SPSS 
statistical software [5]-[7].   
 
Table 1 Correlations between environmental indicators and GDP per capita in Tangshan 
environmental 
indicators 
industrial 
waste 
water 
discharge  
industrial 
 waste 
gas 
emission 
SO2 
emissio
n 
industrial 
dust 
matter 
emission 
industrial 
dark 
matter 
emission 
industrial 
solid waste 
produce 
industrial 
solid waste 
emissions 
discharge  
R2 0.825 0.993 0.175 0.225 -0.937 0.631 -0.314 
T  0.003 0.000 0.629 0.532 0.000 0.051 0.377 
significance ** ** -- -- ** ** -- 
**correlation is significant ˈ-- correlation is not significant 
From Table 1, GDP per cap ita and SO2  emission,  industrial dust matter emission and industrial solid 
waste emissions discharge were not significantly correlated. Therefore industrial waste water discharge, 
industrial waste gas emission, industrial solid waste produce and industrial dark matter emission are 
chosen as typical environmental indicators. 
Pollution 
0 Y* Economic growth 
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2.2 Model building 
Environment Kuznets hypothesis reveals the relations between the theory of economic growth and the 
environment. In general, economic growth indicators are represented by GDP per capita. And for the 
environmental problem, a single indicator is not used to be studied by most scholars. The model used in 
this study is:  
 H332210 xbxbxbbY                    ˄Ć˅ 
In which : the dependent variable y is environmental indicators, the variable x is GDP per capita, H is 
the random error term, b0, b1, b2 and b3 are the unknown parameters. 
1: Under the condition 0,0 321   z bbb , y and x are linear relationships. The condition 0,0 321   ! bbb   
means that environmental quality  deteriorated sharply with  economic growth. The condition 
0,0 321    bbb  means environmental quality is improved correspondingly accompanied by economic 
growth. 
2˖Under the condition 0,0,0 321  ! bbb , y and x presented "inverted U" shaped quadratic curve, is a 
typical Environment Kuznets Curve. When the economy develops to a certain degree, economic g rowth 
will be conducive to the improvement of environmental quality. 
3: Under the condition 0,0,0 321  ! bbb , y and x are "U" shaped quadratic curve, which has the exactly  
opposite relationship with Environmental Kuznets Curve. 
4: Under the condition 0,0,0 321 !! bbb , y and x are the cubic curve with "N" type. That means in the 
period of economic growth, it is similar to inverted "U” shaped, but for further economic development, 
environmental quality will be worsen with economic growth. 
5: Under the condition 0,0,0 321 ! bbb , y and x are the cubic curve with "anti-N" type. That means in the 
early economic growth, environmental quality will be improved. But to a certain degree of economic 
growth, environmental quality will deteriorate, and then the environmental quality will be improved 
again. 
6: The condition 0,0,0 321    bbb  means environmental pollut ion isn’t affected by economic levels, no 
any relationship.   
Equation  H332210 xbxbxbbY ˄Ć˅is used to simulate four h igh correlat ions between 
indicators GDP per capita, the results shown in Table 2. 
 
Table 2 The stimulant results between the environmental pollution and economic growth in Tangshan 
Pollutant 
discharge 
Stimulant coefficient  
constant GDP per capita GDP per capita 2 
GDP per capita 
3 R
2
 F P 
industrial waste 
water discharge -5375.107 2.909 -8.294E-5 7.697E-10 0.926 25.143 0.001 
industrial waste 
gas emission -1.275E6 -66.656 0.204 -2.511E-6 0.994 319.358 0.000 
industrial solid 
waste produce -21382.485 2.877 -9.084E-5 9.100E-10 0.593 2.918 0.122 
industrial dark 
matter emission 22.697 0.000 1.380E-8 -1.874E-13 0.953 40.523 0.000 
3. Results and discussion 
By Table 2, the selected environmental indicators and the cubic polynomial of GD P per cap ita fit well 
(R2> 0.9). The correlation of four curves basically reached a significant level (P <0.05). Therefore, to 
establish the measured model of CDP per capita and industrial "three wastes" emissions and industrial 
dark matter emission have certain statistical significance. The model of GDP per capita in Tangshan and 
industrial waste water emissions, industrial waste gas emission, industrial solid waste produce, and the 
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cubic (cubic po lynomial curve) of industrial dust emissions fit better. So  the fitting model can exp lain the 
relationship better. The fitting curves are shown in Figure 2. 
The fitting equation corresponded by fitting curve in Figure (a) is: 
Y=-5375.107+2.909x-8.294E-5x2+7.697E-10x3 
The fitting equation corresponded by fitting curve in Figure (b) is: 
Y=-1.275E6-66.656x+0.204x2-2.511E-6x3 
The fitting equation corresponded by fitting curve in Figure (c) is: 
Y=-21382.485+2.877x-9.084E-5x2+9.100E-10x3 
The fitting equation corresponded by fitting curve in Figure (d) is: Y=22.697+1.380E-8x2-1.874E-13x3 
 
(a)                       (b)                       (c)                        (d) 
Fig.2  Fitted curves relation to GDP per capita 
 
Fig.2 (a)Fitted curve of industrial waste water discharge relation to GDP per capita 
(b)Fitted curve of industrial waste gas emission relation to GDP per capita 
(c) Fitted curve of industrial solid waste produce relation to GDP per capita 
(d)Fitted curve of industrial dark matter emission relation to GDP per capita 
Through the analysis of Figures (a) and (c), R2 was 0.926 and 0.593 respectively in the three function 
fitting model of industrial waste water discharge, industrial solid waste produce and GDP per capita in the 
2000-2009 years. The fo rmer fit well, the later is not good. Fitting curves are all inverted "N" type, 
increasing with decreased at first, and then increased again. The overall trend of the change is rising. 
Along with the raising level of income per capita, industrial wastewater, industrial solid waste discharge 
fluctuations occurred, and the rising trend is still increasing. The trend of the two fitting curves shows 
industrial waste gas emission and industrial solid waste produce generated in the coming few years will 
usher in the stage of rapid g rowth, posing a serious threat to environmental quality. In  fact the 
improvement of environmental quality does not automatically happen  as income levels, but much will 
depend on the adjustment of environmental economic policies. In the industrializat ion period, Tangshan is 
facing more serious pollution in the various aspects. It is because Tangshan is a heavy industry city with 
one century history. On the other hand, Tangshan has been pursuing the development of GDP, and has 
been striving to build strong city with GDP, and resulting with the economic growth of "high growth, 
high pollution”. Coupled with the existence of ecological thresholds, if the growth is not prevented timely, 
once the environment carry over the extent, the pollution can not get fundamental governance.  Therefore, 
the improvement quality o f industrial wastewater, waste gas and solid waste in Tangshan, the 
environment will largely  depend on the adjustment of economic policies. Therefore, environmental policy 
interventions should be increased. The deterioration trend of the environmental quality in Tangshan 
should be controlled, which could be in access to turn and improve.  
Through the analysis of Figures (b) and (d), R2 was 0.994 and 0.953 respectively in the three function 
fitting model of industrial waste gas emission, industrial dark matter emission and GDP per capita in the 
2000-2009 years, fitting well. The former curve has increased at first and then decreased, and the curve 
shows a downward trend overall. With economic growth, in the model, the industrial wastewater and 
GDP per capita in Tangshan show the basic characteristics of an inverted U-curve, which meet the EKC 
trends of Environment Kuznets Curve basically and just across the turning point.  The latter curve has 
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been across the turning point, and is on the right part of the inverted U-curve in the Environment Kuznets 
Curve. With economic growth, environmental quality is great ly improved, and the effect  is very  obvious, 
which have relationship with the program “green Tangshan, eco Tangshan ” in recent years. In 2007, 
pollution abatement, energy conservation and emission reduction have been promoted vigorously in 
Tangshan, and environmental quality has been greatly improved. In 2008, Tangshan was the first city to 
pilot awarded the successful emissions trading in the province, and emissions trading company had been 
established. In the same year, the enterprises comprehensive pollution controlling in Tangshan got 
construction standards and achieved some results. 
4. Conclusion 
In this paper, econometric model is constructed by economic g rowth and environmental pollution 
indicators in the statistical data in Tangshan in the 2000-2009 years. The following conclusions are 
achieved by regression analysis. 
Economic g rowth and environmental pollution indicators in Tangshan didn’t show inv erted U-shaped 
described by EKC. Therefore, EKC is not an inexorable law of strict compliance for economic and 
environmental development, it is a description based on empirical data on economic growth and 
environmental pollution. GDP per capita is used to measure economic development in most domestic 
analysis. However, the selections of environmental pollution indicators are different, and human 
intervention could change its distribution. Different countries and regions have different manifestations . 
Although Environment Kuznets Curve (EKC) is not a law, it is still important to give us some 
inspiration. In the relat ionship of industrial pollution and GDP per capita in Tangshan, when the curve of 
industrial emissions and GDP per capita reached a turning poin t, industrial wastewater, and industrial 
solid waste emissions are still in the rising phase of deterioration. We should reach this point as early as 
possible in  advance. The technical means with h igh-tech of innovation and transformation should be 
taken for the industrial economy to achieve a good development model of the low consumption and high 
efficiency, which could reduce costs to improve the ecological environment in the future.  
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